
 

COVER PHOTO:   Aerial photo taken on 19 July 2017 from west of Mecox Bay looking southwest to the 

project limit at Water Mill.  'LIOH> JBINI N;E?H ;N BCAB NC>? IH Ȗ !JLCF ȕȓȔț ;@N?L NB? M?LC?M I@ HILɇ?;MN?LM CH 
March.  Escarpments were observed, and a section of bulkhead was re-exposed. 
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FIGURE A.  The project area showing reaches (1ɒȗɚ ;H> MN;NCIHM ə?AȽ ˬȕȘ˫ȓȓȼ ȕȓȓ˫ȓȓɚ ?P;FO;N?> <S J?LCI>C= MOLP?SMȻ  4B? <IR?M 

offshore are the three dredge areas in water depths of ~40ɒ60 ft which JLIPC>?> NB? Ɉ<ILLIQ M;H>ɉ @IL NB? JLID?=NȻ 

EXECUTIVE SUMMARY 

Between October 2013 and February 2014, over 2.5 million cubic yards of sand (project volume) 

were pumped from offshore and spread along 5.6 miles of Sagaponack and BridgehamptonɒWater 

Mill (Southampton, Long Island, NY) (Fig A).  The purpose of the project was to widen the beach 

and provide better storm protection along oceanfront properties.  The amount of sand dredged 

was equivalent to ~170,000 dump-truck loads or about 570 truckloads along a typical property with 

100 feet (ft) of oceanfront. 

 

 

 

 

 

 

 

 

In November 2014, during the first year after project completion, Sagaponack retained 100 percent 

and BridgehamptonɒWater Mill retained 106 percent of the project volume.  Since 2015, more 

sand has been discovered in the project area.  Sagaponack was found to contain 108 percent and 

BridgehamptonɒWater Mill 122 percent of the project volume in July 2015, and 124 percent for 

Sagaponack and 122 percent for Bridgehampton in July 2016.  As of July 2017, the trend of 

increasing sand maintained in Sagaponack.  Sagaponack was found to contain 120 percent while 

BridgehamptonɒWater Mill remained at 118 percent.  These increases reflect natural gains 

associated with post-Hurricane Sandy added to the nourishment volume.  Performance of the 

project, so far, exceeds the design expectation with no losses to upcoast or downcoast areas. 

This report presents detailed measurements of the beach in July 2017 (Year 4 after nourishment) 

for purposes of evaluating the performance of the project and provides a record for use by FEMA 

should a major storm impact the area.  The shoreline of interest extends from Georgica Pond 1.0 

mile east of the Sagaponack project limit at Town Line Road to the Village of Southampton Beach 

about 1.5 miles west of the BridgehamptonɒWater Mill project limit at Flying Point Road. 
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FIGURE B.   The beach zone used for calculating sand quantities along Sagaponack and BridgehamptonɒWater Mill.  The 

zone of interest extends from NB? @IL?>OH? NI ; MJ?=C@C?> I@@MBIL? >?JNB ə&%-! L?@?L?H=? ;N ˬȔȜ @??N .!6$ɚȼ CH ?@@?=Nȼ ; F;LA? 

sand box over which waves shape the beach and shift sand around.  NAVDɒNorth American Vertical Datum of 1988 which is 
a fixed elevation used by surveyors.  Zero feet NAVD is ~0.5 ft above present mean sea level along Southampton (NY). 

Nourishment sand shifts across the beach just as natural sand moves from the surf zone to the dry-

beach area in summer or back to shallow water in winter.  Upon initial placement, more of the 

HIOLCMBG?HN M;H> CM PCMC<F?ȼ <ON CN KOC=EFS Ɉ?KOCFC<L;N?Mɉ <S Q;P? ;=NCIH NI N;E? IH ; H;NOL;F JLI@CF?Ȼ  

Some sand shifts to the underwater part of the beach, where it cannot be seen, but where it serves 

to create a necessary foundation for the visible beach.  Other sand pumped onto the visible beach 

is exposed to winds which move it to the toe of the dune, building height and width over time. 

#3%ɇM <;MC= ;JJLI;=B @IL <?;=B GIHCNILCHA CM NI NL;=E NB? foredune and the visible and underwater 

parts of the beach zone as a giant Ɉsand boxɉ within the Sagaponack/BridgehamptonɒWater Mill 

project area.  The sand volume of interest slopes gently across the box from the dune line to a 

reference depth offshore well beyond the outer bar.  The total volume in the sand box is measured 

before nourishment and then compared with each survey after nourishment.  The differences in 

volume provide a measure of sand losses (erosion) or gains (accretion) over time. 

CSE calculates sand quantities out to about 1,500 ft offshore, which corresponds to the zone over 

which the majority of sand movement occurs from year to year.  Underwater sand shifts toward 

shore in summer, producing a widening of the visible beach.  Usually, just the opposite occurs in 

winter with sand moving offshore, leaving a narrower beach.  The measurements also allow CSE 

to subdivide the beach into sections (reaches) along the coast so changes can be reported 

separately for Sagaponack or BridgehamptonɒWater Mill, or the conditions can be determined 

every 500 ft ;N ɈMN;NCIHMɉ along the coast (Fig B).  CSE further considers how much sand is 

accumulating naturally along the dune line or building up along the outer bar.  Volumes are 

calculated in various layers (lenses) across the sand box.  Each layer is a slice of sand volume 

within particular elevation bands. 
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Three lenses of interest are used in this study, representing the foredune, the recreational beach, 

and the underwater portions of the beach (Fig B).  The main text and appendices of this report 

provide numerous graphs and tables which break down the results in detail.  This is useful for 

future nourishment designs as well as for providing FEMA with documentation of where erosion has 

occurred within the project area (a requirement for post-disaster restoration funds under 

community assistance grants). 

-;HS I@ NB? L?JILN AL;JBM L?@?L?H=? ɈOHCN PIFOG?Mɉ QBC=B ;L? ; <;MC= G?;MOL? I@ BIQ GO=B M;H> 

is contained within a particular elevation band (lens) over a 1-ft length of beach (Fig B).  Unit 

volumes (a three-dimensional measure) are used rather than beach width (a one-dimensional 

measure), because beach nourishment is a volume added to the beach.  On a unit shoreline basis, 

the project added roughly 85 cubic yards (cy) (~5.7 truckloads) along every foot of shoreline.  For 

Sagaponack to BridgehamptonɒWater Mill, the project volume is expected to widen the visible 

beach an average of ~75 ft after natural adjustment.  The actual increase in width from place to 

place will vary with the season (wider in summer than in winter or after storms) and wider at some 

localities than others due to the natural waviness of the shoreline. 

The main findings of the report are graphed in Figures C and D.  Figure C shows the additional 

amount of sand in the project area after nourishment in February, June, and November 2014, July 

2015, July 2016, and July 2017 relative to the pre-project condition (August 2013).  The left-hand 

group of bars represents sand volume gained along the foredune.  The second group of bars from 

the left represents sand volume gained between the foredune and visible beach to low-tide wading 

depth, and the third group of bars from the left represents the total volume gained between the 

foredune and the FEMA r?@?L?H=? >?JNB I@ ˬȔȜ ft NAVD. 

The results for both BECDs show volume gains over time for all reference d?JNBM NI NB? ˬȔȜ-ft 

contour.  These bars, representing the Ɉsand boxɉ NB;N CM =IHMC>?L?> <S &%-! @IL @ONOL? MNILG 

reimbursement purpose, show ~120 percent remains along Sagaponack and ~118 percent remains 

along BridgehamptonɒWater Mill. 

The right-hand group of bars was added to this report, and they represent the total volume between 

the foredune out to deep water of ˬ30 ft NAVD relative to the pre-project condition.  Note that the 

F?HANBM I@ NB?M? <;LM IH NB? AL;JBM ;L? A?H?L;F MBILN?L NB;H NB? <;LM NI ˬȔȜ @NȻ  4BCM G?;HM NB;N 

NB? I@@MBIL? TIH? <?NQ??H ˬȔȜ @N ;H> ˬȖȓ @N has given up some sand since the end of construction, 

accounting for the gain in shallower water.  But, significantly, the cumulative volume changes to 

3ˬ0 ft since August 2013 (pre-nourishment) essentially equal the nourishment quantities for each 

BECD as of July 2017.  
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FIGURE C.   The volume of nourishment sand within the project boundaries of Sagaponack (upper) and 

Bridgehampton (lower) relative to the pre-nourishment condition.  The left-hand group of bars repre-

sents volume gains in the foredune (positive trend).  The second group of bars shows the volume from 

the foredune to low-tide wading depth (mainly positive trend).  The third group of bars represents the 

volume to the FEMA reference depth offshore (positive trend), and the last group of bars tallies the volume 

from the foredune out to deep water (relatively stable trend).  From this, CSE concludes there have been 

no net losses of sand at each BECD since the project was completed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 
 

CSE  2017 (Year 4) Post-Project Monitoring 
[2434-YR4]  v Sagaponack/Bridgehampton-Water Mill BECDs 
JANUARY 2018  Southampton, New York 

FIGURE D.   Variation in sand volumes by stations before and after nourishment for Sagaponack 

(upper) and BridgehamptonɒWater Mill (lower).  The average trend is given in the dashed lines.  

High and low points on each graph reflect the natural waviness of the beach and offshore bar.  

7;P?M I@ M;H> N?H> NI JLIJ;A;N? MFIQFS ;FIHA NB? =I;MNȼ MBC@NCHA NB? FIQ JICHNM ə?LIMCIH ɈBINMJINMɉɚ 

to the west over time.  At most localities, the pattern of high and low points is similar in July 2017 

as the pre-project condition in August 2013. 
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CSE believes this result is related to the timing of the nourishment project approximately one year 

after Hurricane SandyȻ  4B;N MNILG FCE?FS MBC@N?> M;H> NI >??J Q;N?L əˬȔȜ @N NI ˬȖȓ @N >?JNBMɚȻ  

Some of these post-storm deposits appear to have moved shoreward back into the project Ɉ&%-!ɉ 

boundaries.  Results G?;MOL?> NI NB? ˬȖȓ @N =IHNIOL MBIQ NB;N NB? ?RNL; PIFOG?M ;FIHA 

Sagaponack and Bridgehampton nearly match the original nourishment volumes, meaning there 

have been no losses to date beyond deep water of ˬ 30 ft NAVD. 

Figure D shows the station-to-station increase in unit sand volume due to the project.  Conditions 

before nourishment are shown in red (dashed line is the average trend).  Recent conditions (July 

2017) are shown in black.  The highs and lows from station to station reflect rhythmic variations 

in the bar and beach topography, a natural phenomenon of surf zones.  Some of the differences 

also correspond to locations of Sagaponack Pond (station ~170+00) and Mecox Inlet (station 285+00 

to station 290+00).  Over time, the highs and lows of beach volumes tend to propagate slowly 

downcoast from east to west.  CSE will track this movement each year because these undulations 

in the MBIL?FCH? MIG?NCG?M JLI>O=? ?LIMCIH ɈBINMJINMɉ where the visible beach narrows and waves 

reach the foredune at high tide. 

CSE and First Coastal Corporation inspect the project area periodically between the regularly 

scheduled surveys, especially after seveL? MNILGM IL HILɇ?;MN?LMȻ  For example, ; M?LC?M I@ HILɇ-

easters impacted the project area in March 2018, and the team inspected the beach immediately 

after the events. 

Escarpments were observed in a number of localities, particularly along west of Mecox Bay where 

the beach was narrower.  Associated with the escarpments, a portion of the bulkhead that was 

buried naturally after the 2013ɒ2014 nourishment project became re-exposed after the storms.  

The beach in front of these areas was barely passable during high tides. 

Despite the escarpments and the loss of some steps of the walkovers, overall the dunes remained 

intact and the beach withstood the storms without any further damage to the oceanfront 

properties after the March events.  It is expected that the beach will naturally recover during the 

summer season, and at least some of the exposed bulkhead will be re-buried by wind-generated 

sand over the next few months. 

Another important measurement was post-project sand sampling.  Nourishment performance 

depen>M IH KO;FCNS M;H> G;N=BCHA NB? H;NCP? M?>CG?HNȻ  4B? L?MOFNM I@ #3%ɇM M;GJFCHA CH *OFS ȕȓȔ7 

confirmed that the nourishment sand now mixed with native sand closely matches pre-project 

conditions on the visible beach in terms of color, texture, and size.  The mean grain size averaged 
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0.42 millimeter (mm) before nourishment along Sagaponack and BridgehamptonɒWater Mill.  In 

July 2017, four years after nourishment, the mean grain size averages ~0.466 mm, negligibly coarser 

than the pre-project condition.  This helps explain why the nourished beach is indistinguishable 

from the natural beach (with the exception of beach width).  A cursory walk along the beach 

supports the general observation that the new sand looks and feels similar to the native sand.  

More importantl y, the nourishment sand contained negligible mud and very low percentages of 

gravel. 

This report contains many details that will be of limited interest to the casual reader.  However, 

the purpose of providing details herein is to maintain an objective record of performance.  CSEɇM 

design anticipated annual losses to average ~120,000 cubic yards per year (cy/yr) or almost 5 

percent of the nourishment quantity to erode each year.  However, by any measure, the project is 

performing well so far, and more sand remains within the project boundaries than expected 3.5 

years after placement.  Residual effects of Hurricane Sandy have likely helped the project, with 

M;H> @LIG >??J?L Q;N?L MFIQFS GIPCHA <;=E CHNI NB? ɈM;H> <IRɉ #3% OM?M @IL NB? =;F=OF;NCIHMȻ  

Upcoast and downcoast areas experienced losses in volume in almost all sections of the profile 

during the past year, which is consistent with the long-term trend of erosion east of Shinnecock 

Inlet; however, the losses are of greater magnitude. 

Borrow area survey results show that the excavated areas have infilled gradually since project com-

pletion.  Based on the contractor construction record, ~2.75 million cubic yards of sand were 

excavated from the borrow areas (yielding an estimated 8 percent loss ratio between excavation 

volume in the borrow areas and in-place volume on the beach).  As of July 2017, there were 

~626,000 cy more sand in the borrow areas compared to the after-dredging conditions (February 

2014), indicating ~23 percent recovery 3.5 years after dredging.  

Perhaps, the most favorable news for individual property owners is the gain along the foredune.  

During the past four years, the equivalent of over half a dump truck worth of sand has shifted to the 

dunes for every foot of beach.  Windblown sand is accumulating around newly installed sand 

fencing, building up the foredune and improving the level of protection for all members of the 

Beach Erosion Control Districts. 

#3%ɇM H?RN M=B?>Oled survey of the beach is MayɒJune 2018. 
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1.0   INTRODUCTION 

This is the fourth annual report on the beach condition along ~5.7 miles of ocean shoreline at 

Sagaponack and BridgehamptonɒWater Mill Beach Erosion Control Districts (BECDs) (Southampton 

NY) following successful completion of the 2013ɒ2014 beach nourishment project.  The nourish-

ment project was conducted between 15 October 2013 and 21 February 2014.  Based on the 

contract between the Town of Southampton and the contractor, Great Lakes Dredge & Dock Com-

pany (GLDD), the Sagaponack reach was scheduled to receive 1,242,129 cubic yards (cy) of sand 

along ~2.7 miles of beach, and the Bridgehampton reach was to receive 1,300,808 cy of sand along 

~3.0 miles of beach.  4B? =IHNL;=NILɇM JLID?=N L?=IL> MBIQ?> ȔȼȕȗȗȼȘȘș =S I@ M;H> were placed 

along Sagaponack and 1,299,036 cy were placed along BridgehamptonɒWater Mill.  The actual 

placed volumes represented ~100 percent of designed volumes for both BECDs.  Details of the 

project design and construction are contained in prior CSE (2014a,b) reports. 

Before project commencement, a comprehensive beach condition survey was conducted by CSE in 

August 2013 to document the pre-project condition.  Following project completion, a survey was 

conducted in February 2014 to confirm in-place nourishment volume.  Two semi-annual surveys 

were completed in June and November 2014 (Year 1); one annual survey was performed in July 2015 

(Year 2); one annual survey was performed in July 2016 (Year 3); and one annual survey was 

performed in July 2017 (Year 4) to document the beach condition after project completion. 

The present report summarizes the annual results of the 2017 survey and compares them with the 

pre-project, post-project, Year 1, Year 2, and Year 3 conditions.  CSE submitted preliminary results 

of the July 2017 condition survey to the Town and each BECD on 18 August 2017.  CSE and First 

Coastal Corporation completed several site visits and provided ongoing liaison with Town officials 

between July 2017 and March 2018.  ThCM S?;LɇM report present provides additional observations 

and a detailed summary of the surveys and the physical condition of the beach in Year 4 after 

nourishment and quantifies sand volume changes relative to pre-project conditions (August 2013).  

The survey results are used to evaluate the project performance, document volume changes within 

various calculation limits, and identify erosion hotspots. 

This report includes: 

¶ Brief review of the 2013ɒ2014 beach nourishment project. 

¶ Beach monitoring requirement and scope of survey work. 

¶ Data collection methodology and survey control information. 

¶ Beach and inshore surveys and profile comparisons. 
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¶ Profile volume analyses for representative contour intervals. 

¶ Net volume changes by profile and reach. 

¶ Calculation of nourishment volumes remaining in the project areas. 

¶ Upcoast and downcoast volume changes. 

¶ Borrow area survey results. 

¶ Monitoring and maintenance recommendations. 

Certain information about the nourishment project and previous survey efforts are repeated in this 

monitoring report to aid the reader.  The project planning, design, implementation, and initial 

J?L@ILG;H=? ;L? >?N;CF?> CH #3%ɇM L?JILNM əȕȓ12a,b; 2014a,b), and the Year 1, Year 2 and Year 3 

surveys are >?N;CF?> CH #3%ɇM GIHCNILCHA L?JILNs (CSE 2015a,b; 2016). 

1.1   Project Background, Design and Implementation 

Sagaponack beach encompasses ~2.67 miles of ocean shoreline extending from Town Line Road at 

the eastern end to the mouth of Sagaponack Pond to the west.  Bridgehamptonɒ Water Mill beach 

encompasses ~2.96 miles of ocean shoreline adjacent and west of Sagaponack beach extending 

from Sagaponack Pond at the eastern end to Flying Point Road at the western end of Mecox Bay to 

the west.  The ~5.63-mile-long Sagaponackɒ BridgehamptonɒWater Mill beach is a segment of the 

~30-mile-long mainland bluff shoreline extending from Montauk Point to Shinnecock Bay along the 

south shore of Long Island (Fig 1.1). 

Georgica Pond is 1.0 mile to the east of Sagaponack, and Shinnecock Inlet is ~8 miles to the west of 

Water Mill.  Net sand transport along the coast is east to west (USACE 1958), placing Sagaponackɒ

Bridgehamptonɒ7;N?L -CFF Ɉ>IQH=I;MNɉ I@ '?ILAC=; 0IH> ;H> CNM ;MMI=C;N?> ALICHMȻ  '?ILAC=; 

Pond, Sagaponack Pond, and Mecox Bay include intermittent inlets which periodically flush the 

ponds and provide the primary interruptions to littoral transport along this segment of coast. 

SagaponackɒBridgehamptonɒWater Mill beach has sustained moderate erosion and loss of sand 

over the past century through normal processes of storm erosion and bluff recession.  In 2012, 

before Hurricane Sandy, portions of the beach were exceedingly narrow and lacked sufficient dune 

volume for protection of properties during major storms.  Sandy caused extensive dune recession 

and undermined foundations of several houses in the project area.  CSE and First Coastal 

Corporation had recommended nourishment and dune enhancement in a feasibility study prior to 

Sandy (CSE 2012a,b). 
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#3%ɇM JL?PCIOM MNO>C?M >?MCAH;N?> NB? ˬȔț-foot (ft) (NGVD*ɚ =IHNIOL ;M NB? MN;H>;L> Ɉ&%-!ɉ >?MCAH 

limit which is consistent with boundaries used by Fire Island (NY) projects (CPE 2013; CSE 2012a,b; 

2014a).  This reference depth is applied in the analysis of erosion rates for the area.  Based on 

#3%ɇM <?;=B MOLP?S CH *OFS ȕȓȔȔ ;H> NB? <?MN-available historical data, an erosion rate of 4.5 cubic 

yards per foot per year (cy/ft/yr) was adopted in the beach restoration plan for Sagaponack and 3.5 

cy/ft/yr for Bridgehampton.  This yielded a total erosion rate of ~120,000 cy/yr for the two BECDs. 

Two reaches in each BECD were identified based on the sand deficit in the dune system, and 

different fill densities (ie ɒ quantity of nourishment per foot of beach) were assigned to each reach.  

Figure 1.2 shows the project limits along with the locations of the reaches and the three offshore 

borrow areas. 

*[NGVDɓNational Geodetic Vertical Datum established in 1929 based on analysis of tide records.  It is a fixed elevation which 
is independent of tidal variations along the coast.  A new datum (NAVD), approximately 1.0 ft higher, was established in 

1988 for recent use by surveyors (see Section 2.0).] 

  

FIGURE 1.1.   Project location map showing the SagaponackɒBridgehamptonɒWater Mill beach nourishment project area situated 

along the mainland bluff shoreline of eastern Long Island.  Net sand transport is east to west along the south shore of Long Island. 
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FIGURE 1.2.   Project limits and monitoring ranges of the 1-mile upcoast (between stations -25+00 and 25+00) and 1.5-mile downcoast 

(between stations 330+00 and 400+00) along with offshore borrow areas. 

 

 

 

 

 

 

 

The Town of Southampton with assistance by First Coastal Corporation (FCC) (Westhampton Beach 

NY) obtained permits from New York State Department of State (NYSDOS), New York State 

Department of Environmental Conservation (NYSDEC) (Permits 1-4736-07845/00001 & 1-4736-

07846/00001 dated 5 March 2013) and US Army Corps of EngineersɒNew York District (NYACE) 

(Permits NAN-2012-01092 and NAN-2012-01095 dated 8 August 2013) for Sagaponackɒ

BridgehamptonɒWater Mill (respectively) prior to the commencement of construction.  The Town 

also issued Town Trustee Permits (10555 and 10556 dated 17 June 2013) and Town Coastal Erosion 

Hazard Area Permits (dated 20 June 2013) for SagaponackɒBridgehamptonɒWater Mill 

(respectively) to facilitate the nourishment. 

#3%ɇM MOLP?S CH !JLCF ȕȓȔȖ =IH@CLG?> NB?L? Q;M ; H?N FIMM I@ M;H> >O? NI (OLLC=;He Sandy (29 

October 2012) and the 2013 winter storms in the probable range of 500,000ɒ750,000 cy for the 

SagaponackɒBridgehampton project area.  Hurricane Sandy caused some of the worst dune 

recession in the past century along the south shore of Long Island, ranking with the Great Hurricane 

I@ ȔȜȖțȼ NB? Ɉ!MB 7?>H?M>;Sɉ MNILG I@ -;L=B ȔȜșȕȼ ;H> NB? AL?;N HILɇ?;MN?LM I@ ȔȜȜȔɒ1992.  

Figure 1.3 shows some post-storm escarpments and undermined foundations in the project area. 

Following Hurricane Sandy, the Town requested a permit modification for increased volume which 

was approved by NYSDEC, NYSDOS, and USACE before project completion.  Under the revised 

permits, the Town was authorized to place an additional 250,000 cy to the originally permitted 

1,035,000 cy along the Sagaponack ECD, resulting in an amended total volume of 1,285,000 cy; and 

additional 247,000 cy to the originally permitted 1,095,500 cy along the Bridgehampton ECD, 

resulting in an amended total volume of 1,342,500 cy.  These changes increased the total 

permitted volume to ~2.63 million cubic yards of sand from three designated offshore borrow areas 

(1, 2 and 3) with placement along ~5.63 miles of ocean shoreline.  
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FIGURE 1.3.   Photos taken in the vicinity of 313 Dune Road, Bridgehampton (NY).  Aerial image (upper) taken during nourishment 

construction showing the location of the property in the lower photos:  After Superstorm Sandy in 2012 (lower left) and 3.5 years after 

nourishment in 2017 (lower right).  [Photos by First Coastal Corporation, Westhampton (NY)] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  




















































































































